Genomic structure and nucleotide sequence of the p55 gene of the puffer fish Fugu rubripes.
The p55 gene, which codes for a 55-kDa erythrocyte membrane protein, has been cloned and sequenced from the genome of the Japanese puffer fish Fugu rubripes (Fugu). This organism has the smallest recorded vertebrate genome and therefore provides an efficient way to sequence genes at the genomic level. The gene encoding p55 covers 5.5 kb from the beginning to the end of the coding sequence, four to six times smaller than the estimated size of the human gene, and is encoded by 12 exons. The structure of this gene has not been previously elucidated, but from this and other data we would predict a similar or identical structure in mammals. The predicted amino acid sequence of this gene in Fugu, coding for a polypeptide of 467 amino acids, is very similar to that of the human gene with the exception of the first two exons, which differ considerably. The predicted Fugu protein has a molecular weight (52.6 kDa compared with 52.3 kDa) and an isoelectric point very similar to those of human p55. In human, the p55 gene lies in the gene-dense Xq28 region, just 30 kb 3' to the Factor VIII gene, and is estimated to cover 20-30 kb. Its 5' end is associated with a CpG island, although there is no evidence that this is the case in Fugu. The small size of genes in Fugu and the high coding homology that they share with their mammalian equivalents, both in structure and sequence, make this compact vertebrate genome an ideal model for genomic studies.